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っている。本学薬学部の坂本らは FA よりも高い効果を示しかつ毒性の低い FA 誘導体
の探索を目的として種々の置換基を導入した FA 誘導体を合成し，フリーラジカル消去
能の測定を行い，消去能は大きく置換基に依存することを発見した。本研究では 50％
の DPPH フリーラジカル消去濃度(IC50)を，FA とその誘導体のフェノール性水酸基か
ら水素を取ったラジカルの分子軌道エネルギーのみを用いて機械学習を行うことで予
測出来ることを示した[1]。 













[1] 寺前 裕之, 玄 美燕, 山下 司, 高山 淳, 岡﨑 真理, 坂本 武史,” 分子軌道計算と
機械学習によるフェルラ酸の抗酸化作用の研究”, J. Comp. Chem. Jpn., 18(5), 
211-213 (2019); https://doi.org/10.2477/jccj.2019-0034（日本コンピュータ化学会










































られた 15 種類のアズレンカルボン酸エステル誘導体 5 を薬理作用を見る目的で，正常















































イミダゾール 5,6 を合成し，溶液および結晶での発光挙動を検討した。合計 4 種の包接
体結晶の構造解析に成功し，蛍光顕微分光測定を行った。5・DMF2・5H2O と 5・EtOH2
では同じ黄色発光（λmax 641,646 nm）を示すが強度は後者の方が約 10 倍高く，6・DMF2
は青色発光（λmax 449 nm），6・DMF2は緑色発光（λmax 549 nm）と異なる発光色を示
した。これらの結果より，同じ分子でも結晶構造の違いにより発光挙動が異なる新しい












































物質構造部門･分子集合体科学研究室     教授 尾崎 裕 
  
弱い van der Waals 力により分子が結合した集合体，分子クラスター，は構成分子数
が有限であるため気体や液体・固体とは異なった状態にあり，特有の性質をもつ。この
ためクラスターの物性の研究は新しい機能性材料の開発につながる可能性がある。本研
究室では，数個の分子が集合した van der Waals 錯体の高分解能赤外分光を行うことに
より，その構造や分子間ポテンシャルを決定している。さらに，van der Waals 錯体の





（１） 昨年に続き，これまでに測定された van der Waals 錯体のスペクトル中に見出
された三量体のピークの解析を行った。このピークの吸収波数から三量体のバ
ンドオリジンを求めたところ，三量体 CO2－Rg2（Rg＝Kr, Xe）中の CO2の反
対称伸縮振動のバンドオリジンの CO2 単量体のバンドオリジンからの変化（シ
フト）は，二量体 CO2－Rg 中の CO2のバンドオリジンのシフトの 2 倍よりも小







































[1] Luminescent Properties of Copper(I)-bromide Complex in a PMMA Film, C. 
Nanzan, et. al., EM-NANO 2019. 
[2] Molecular Compounds Comprising 3’-Aminofluorene-9-spiro-5’-imidazolidine 
-2’,4’-dithione and Aromatic Compounds, Y. Takazawa, et. al., ICNI 2019. 
[3] Aromatic Structure Trapped by Molecular Compounds Comprising 






















(1)  高次内包フラーレンの単離[1] 
 大きなケージ構造を持つ EMF の報告は未だ少ない。炭素数の増加に伴い，巨大
な EMFs の異性体数は増加するが，巨大な EMFs は新奇な構造・物性を示すこと
が期待できる。当研究室では，La2C98, La2C100(I), La2C100(II), La2C108(I), La2C108(II), 
C112を単離した。これらの構造・物性の解明に向けて研究継続中である。 
 




diazepinium hydrogen sulfate の結晶が得られた。得られた硫酸水素塩の結晶構造
を初めて明らかにできた。 
 
[1]  “Isolation and characterization of higher endohedral metallofullerenes 
encapsulating La atom”, T. Adachi, M. Suzuki, 日本化学会第 100 春季年会 
(2020) 講演予稿集, 1PB-057, p.102, 2020 年 3 月 5 日 (講演予稿集発行日). 
[2]  “Crystal structure of 2,4-dimethyl-1,5-benzodiazepinium hydrogen sulfate”, R. 
Ishikawa, K. Uchida, M. Suzuki, 日本化学会第 100 春季年会 (2020) 講演予稿集, 









囲におよそ Tg + 30 K が含まれる高分子を対象として，網羅的に緩和過程の普遍性およ
び特異性を探索している。2017 年に粘度感受性色素 Cy3 を蛍光プローブとして，ポリ
酢酸ビニル PVAc (Tg = 36.5 oC)の Tg近傍で，単一分子 Cy3 の蛍光強度 If(t)から変換さ








 今年は(1) PVAcでは従来の分子量 100,000 (PVAc10)に加え 500,000 (PVAc50)の試料，
(2) PEMA では分子量 510,000 (PEMA51)に加え 50,000 (PEMA05)の試料を用いた。
さらに(3)ポリメタクリル酸イソブチル PIBMA (分子量 70,000，Tg = 54.5 oC)を新たに











（２） PEMA05 では Tg = 65.8 ℃であり，PEMA51 の Tg = 65.3 ℃と大きな違いが見
られなかった。平均緩和時間の温度依存性では，昨年のデータも新たに解析し
て結果を比較して再現性を確認した。 
（３） PIBMA では If(t)と C(τ)の温度依存性を解析した。その結果，Tg よりもはるか












積  0.25 cm2でエネルギー変換効率  10%のセルの安定供給，分子レベルでの発電機
構の解明，およびレーザーと電子顕微鏡を用いた評価技術の確立に取り組んでいる。 








２． Pv 太陽電池の層構成と成膜法を検討した。まず，緻密 TiO2層の作製時に高温
焼成することで TiO2層が FTO 基板に強く結合され高効率の電子輸送が実現された。
第二に，TiO2 懸濁液中のナノ粒子の組成や分散剤の添加量を変えることで，多孔質
TiO2層の間隙率を高めて粒径 50 nm 以上の Pv 結晶が入り込んで三次元的な接合を形
成できるようになった。第三に，PbI2溶液の塗布後に基板を真空中に静置し溶媒を除
去することで，CH3NH3I との反応による結晶成長を促進できた。また PbI2 と
CH3NH3I の 2 液混合溶液を用いたモノリシック Pv 太陽電池の作製にも着手している。 
３． LB 法による C60単分子膜の作製をめざして，C60とステアリン酸 SA の混合比
を変えながら気／水界面上の L 膜の表面圧を測定した。C60のモル分率 x を約 0.7 に
すると，混合薄膜の極限占有面積は SA 単分子膜や C60 多層膜の極限占有面積よりも
































































納入されたチャンバーのリークレートは 2.2 × 10-10 Pa m3 s-1 以下，残留磁場は 0.2 
μT 以下と十分な性能を示しており，今後は金属試料を測定して装置性能を評価し
た後，有機電子材料の界面電子状態等を調べていく予定である。 
(2) 金属内包フラーレン La2@C80の構造推定 
金属内包フラーレンは特異な構造と物性を持ち，基礎科学と応用科学の両面におい
て魅力的な研究対象である。その一つである La2@C80 では，理論計算によると 2
つの安定構造の存在が指摘されており，また NMR や粉末 X 線回折の結果からは内
包された La 二原子がケージ内部で回転していることが示唆されている。我々は密









































生 1 名がミャンマーで開かれた国際会議 ISENT2019 にて口頭発表を行った。 
 2-2 シロイヌナズナ由来のテロメア配列結合タンパク質中の Myb 様 DNA 結合領域
の構造安定化へのカルボキシ末端領域の関与を複数の欠損タンパク質を合成し，そ
の熱安定性を UV-CD スペクトル計測により解析した。その成果を，修士 1 年生 1
名がミャンマーで開かれた国際会議 ISENT2019 にて口頭発表を行った。 
 2-3 藍色細菌 Synechococcus elongatus sp. PCC 7942 由来の低分子量ヒートショッ
クプロテイン(sHSP) Orf7.5 （分子内に複数の S-S 結合を有していると推定される）
を ProS タンパク質二量体との融合タンパク質として大腸菌内で大量発現させる手
法を開発した。本成果をもって，修士 2 年生 1 名が本学修士の学位を取得した。 
 2-4 ヤエヤマサソリ由来の昆虫選択性を示す毒素 LaIT2 の全領域とカルボキシ末端
領域とのポリクロナール抗体を作製し，それぞれの抗原に対する交差実験を ELISA
法により行い，発色強度の差より LaIT2 の分子構造，ELISA プレート表面への結
合様式，ならびにポリクロナール抗体による認識部位の推定を行った。本成果をも











て環境 DNA を用いたモニタリング手法の研究を行った。 
 
（１） デジタル PCR を用いた福井県越前市におけるアベサンショウウオ環境 DNA の
検出時期の推定 



































































第 15 回 理学研究科物質科学専攻修士論文発表会 
 
2020 年 2 月 25 日（火） 









「未発見の高次 La 内包フラーレンと高次空フラーレンの単離と構造解析」 















「腸骨リンパ節法によるサソリ毒素 LaIT2 のポリクロナール抗体作製」 






 「可逆的発光性メカノクロミズムを有する臭化銅 (I) イソシアニド錯体の合成と薄膜
化技術の構築」 






 「有機 EL デバイス高効率化に向けた RGB 発光 Ir 錯体の開発」 








「藍色細菌 Synechococcus elongatus sp.PCC 7942 由来新規 sHSP Orf7.5 の大腸菌
大量発現系の構築」 










2019 年度 理学研究科物質科学専攻修士課程中間発表会 
 
2019 年 12 月 25 日(水) 




              ［分子フォトニクス研究室］ 







              ［構造化学研究室］  






３. 「シロイヌナズナ由来テロメア配列結合タンパク質 AtTRP-1 における 
DNA 結合領域の構造安定化要因」 
                            ［分子分光学研究室］ 









              [機能材料分析研究室] 









              [天然物有機化学研究室] 









  合成と物性」 
              [合成有機化学研究室] 







  水環境モニタリング生物開発」 


















坂戸キャンパス(1-125 室)  13 時 30 分より 
 




１０月 ５日 柳川 滋 シグマ光機（株）営業部エリアマネージャー 
「仕事は”見て盗む”のススメ」 
 




１０月２６日   高見 知秀 工学院大学教授 
        「科学者にとってベンチャーとは？ ～いくつかのベンチャー企業に
   係わった立場から～」 
 
１１月 ９日   天野 剛志 合同会社 BeCellBar 代表 
     「基礎と応用の垣根を越えて〜閃きと融合力で新しい社会を〜」 
 








１１月３０日   山下 明（株）NTT ファシリティーズ総合研究所エネルギー技術本部 
バッテリー技術部課長，EHS&S 研究センター上級研究員  
     「情報通信を支える蓄電池」 
 
１２月 ７日  山本 軍次 住友化学（株）国際アグロ事業部 登録部 
  「企業の研究開発における研究者のあり方～農薬登録の現場に 
活かされる科学的センス～」 
 
１２月１４日   西 克也（株）ベストシステムズ代表取締役 
「科学技術計算とビジネス」 
 
１２月２１日  鈴木 伸明 水産庁 増殖推進部 研究指導課 研究管理官 
     「霞ヶ関の研究者たち：研究成果を産業政策へ」 
 







１月 ２５日  礒山 翔 公益財団法人がん研究会がん化学療法センター 









































分子設計部門･情報科学研究室     教授 寺前 裕之 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Possible prediction of molecular properties with machine learning and  
molecular orbital energies (Invited talk) 
 
 上記の国際シンポジウムが，2019 年 12 月 27 日(金)～12 月 28 日(土)の 2 日間にわた




れた。今回のシンポジウムでは，基調講演および招待講演が 30 分講演で 4 件，一般の
口頭発表が 20 分講演で 62 件，さらにポスター発表が 22 件行われた。 
 報告者は 27 日の午前 11:10-11:40 まで，分子軌道エネルギーと機械学習を使用した分
子物性の予測について，招待講演で 30 分の口頭発表を行った。これは BZP 系の抗不安
薬，フェルラ酸，および抗 HIV 薬である ADAMS 類の効果が機械学習により分子軌道
エネルギーのみから予測可能であることを示したもので，本シンポジウムにおいて初め
て学会発表を行ったものである。 


















分子設計部門･合成有機化学研究室     教授 秋田 素子 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Structure and magnetic properties of a chiral molecule-based magnet 
prepared from chiral nitroxide radical and transition metal ion 
 
 上記のように，ISENT2019 が 2019 年 12 月 27 日(金)～12 月 28 日(土)の 2 日間にわ
たり Myanmar の University of Yangon において開催された。2018 年 2 月に実施され
た日本学術振興会(JSPS)のさくらサイエンスプログラムによるヤンゴン大学の若手教
員と城西大学理学部の学術・研究交流，2018 年 12 月に開催された International 
Conference on Recent Innovations in Nano Science and Technology 
2018(ICRINT2018)を経て，ヤンゴン大学物理学科と城西大学が主体となり開催された
国際シンポジウムである。城西大学からはティティレイ教授，石川教授，阪田教授，寺























物質機能部門･ナノ計測化学研究室     教授 石川 満 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Pseudo second-order phase transition behaviour in polymer melt 
disclosed by single molecule spectroscopy (Plenary talk) 
 
昨年 12 月の国際会議 ICRINT 2018 に引き続き，表記の国際会議が本学との共催で





























物質機能部門・分子フォトニクス研究室     教授 見附 孝一郎 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Analyses of parameters affecting the fill factors of dye sensitized solar  





性能に関する招待講演を行い，さらに座長業務を務めた。ISENT 2019 の会期は 2019
年 12 月 27 日（金）～12 月 28 日（土）であり，討論会場は最近建設されたヤンゴン
大学研究センターであった。城西大学化学科とヤンゴン大学物理学科の数年来に渡る研
究交流を契機とした研究集会は，昨年の ICRINT 2018 に引き続き 2 回目となる。今回
も２学科の共同開催という形式になっていた。 
主催代表者（組織委員長）はヤンゴン大学長 Pho Kaung 教授であり，実行委員長を





















物質機能部門・固体物性化学研究室     准教授 八木 創 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Photoelectron spectroscopy of endohedral fullerenes 
 































物質構造部門･機能材料分析研究室     教授 阪田 知巳 
 
渡航先：1st International conference on noncovalent interactions (ICNI 2019), 
 2−6 September, 2019, University of Lisbon (Portugal) 
 
講演題名：Molecular compounds comprising 3’-aminofluorene-9-spiro-5’- 
imidazolidine-2’,4’-dithione and aromatic compounds 
 































物質構造部門･機能材料分析研究室     教授 阪田 知巳 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Aromatic structures trapped by molecular compounds comprising 
3’-Aminofluorene-9-spiro-5’-imidazolidine-2’,4’-dithione 
 




た国際会議 International Conference on Recent Innovations in Nanoscience and 
Technology 2018 (ICRINT 2018) に続くシンポジウムであった。 
 本学からは教員8名，修士学生2名が参加し，当研究室からの学生の参加はなかった。























生体物質科学部門･分子分光学研究室     教授 森田 勇人 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：1. Heavy-metal sewage treatment system with cyanobacteria (Invited 
talk) 
         2. Structural studies for the C-terminal flexible region of telomere repeat 
binding protein, AtTRP-1 from Arabidopsis Thaliana 
         3. Axolotl as a model monitoring organism for water environment 
 
 上記のように，ISENT2019が 2019年 12月 27日～12月 28日の 2日間にわたり 2019


























物質構造部門･機能材料分析研究室     髙澤 頼昌（修士課程 1年） 
 
渡航先：1st International Conference on Noncovalent Interactions (ICNI 2019), 
 2−6 September 2019, University of Lisbon (Portugal) 
 
講演題名：Molecular compounds comprising 3’-aminofluorene-9-spiro-5’- 

































生体物質科学部門・分子分光学研究室     小島 俊太（修士課程 1年） 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Structural studies for the C-terminal flexible region of telomere repeat 
binding protein, AtTRP-1 from Arabidopsis Thaliana.  
 
 上記のように，2019 年 12 月 27 日(金)～12 月 28 日(土)の２日間にわたりミャンマー





























生体物質科学部門・分子分光学研究室     水出 光哉（修士課程 1年） 
 
渡航先：International symposium on environmental-life science and  
nanoscales technology 2019 (ISENT 2019) 
 27‒28 December 2019, Yangon University (Myanmar) 
 
講演題名：Axolotl as a model monitoring organism for water environment. 
 
 上記のように，ISENT - 2019 が 2019 年 12 月 27 日(金)～12 月 28 日(土)の２日間にわ































小久保 達信, 長岡 伸一, 寺前 裕之, 長嶋 雲兵 




寺前 裕之, 玄 美燕, 山下 司, 高山 淳, 岡﨑 真理, 坂本 武史 




Correlations of computational ionization energy with experimental oxidation 
potential and with antioxidant efficiencies in catechins 
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Ferulic acid is known to have strong antioxidant properties. In the present 
study, we investigate the electronic structures of ferulic acid and its radical 
species extracting the hydrogen atom from its phenolic hydroxyl group. The 
relation of the results by several machine learning models using R/caret 
package, such as partial least squares, random forest, radial basis function 
kernel regularized least squares, and baysian regularized neural network, 
with the radical scavenging activity with the DPPH reagent, IC50, measured 
by Sakamoto et al. is discussed. We found all four methods gave reasonable 
correlation coefficients which means the possible prediction of the 
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Ionization energies of catechins were calculated by using B3LYP density 
functional method with 6-31G** basis set. Then, conformations of catechins 
were extensively explored. Geometry optimizations starting from the 
explored conformers were made not only for the neutral species but also for 
the radical cation. The ionization energy of each catechin was estimated as 
the energy difference between the most stable geometries obtained for the 
neutral species and radical cation. Tendency of experimental oxidation 
potential in catechins is well re-produced by this calculation, and the 
ionization energy correlates well with the singlet-oxygen quenching 
efficiency in case that stereochemistry of attachment at the 3-position is 
common. Electron transfer from catechins plays an important role in the 
singlet-oxygen quenching, free-radical scavenging and recycling from 
vitamin E radical to vitamin E. The reason for discrepancy among 

















Organic radical-transition metal magnetic coordination polymers 
 
Motoko Akita, Shyoya Sato 
Proc. ICRINT 2018, 285‒288, 2019 
ISSN 2520−0186 
 
Molecule-based magnets, consisting of transition metal ions and organic free 
radicals as ligands, are of special interest and are widely investigated to find 
the relationship between structures and magnetic properties. Nitronyl 
nitroxide radical has two divergent ligating sites having good affinity to 
complex with MII(hfac)2 (hfac= hexafluoroacetylacetonato) to form a range of 
structures. The substituted phenylnitronyl nirtoxide radicals (NN) usually 
generate one-dimensional (1-D) chain [-NN-MII-NN-MII-], 0-D monomeric 
[NN-MII-NN] and some other structures.  
In this paper we report the preparations, crystal structures and 
magnetic properties of three complexes formed by triMeO-NN = 2-{3,4,5- 
trimethoxyphenyl}-4,4,5,5-tetramethylimdazoline-1-oxyl-3-oxide) and 
MII(hfac)2 (MII = MnII, CoII, NiII and CuII) under inert atmosphere and 
anhydrous conditions. The X-ray structural analyses revealed that the 
fomulae of those complexes to be [(triMeO-NN)MnII(hfac)2]n (1), 
[(triMeO-NN)2MnII(hfac)2][MnII(hfac)2(H2O)2] (2), and 
[(triMeO-NN)2MnII(hfac)2] (solvent)2 (3). Interestingly, 1 and 2 have chain 
structure that is chiral for the former but achiral and hydrogen-bonded 
through NN and H2O for the latter. The structures of two spontaneously 
resolved enantiomers, space group P61 or P65, of 1 have been determined. 3 is 
a monomer.  
1 is a soft ferrimagnet (TC = 4.6 K) with a strong AF NN-Mn exchange 
coupling. In contrast, 2 display strong AF coupling for the NN-Mn and weak 
ferromagnetic NN-H2O-Mn coupling. No long-range magnetic ordering is 
observed. 3 behaves as a paramagnet with strong AF coupling between NN 









Preparation, characterization, and study of the antimicrobial activity of a 
Hinokitiol-copper (II)/ -cyclodextrin ternary complex 
 
R. Suzuki, Y. Inoue, I. Murata, H. Nomura, Y. Isshiki, M. Hashimoto, Y. 
Kudo, H. Kitagishi, S. Kondo, I. Kanamoto. 
 
J. Mol. Struct., 1194, 19−27 (2019) 
 
The aim of the current study was to prepare a ternary complex of hinokitiol 
(HT), a metal ion (Cu (II)) and γ-cyclodextrin (γCD) via coprecipitation and to 
assess its physicochemical properties and the effects of complexation on the 
antimicrobial activity of HT. Results of an antimicrobial test revealed that 
the ternary HT-Cu/γCD inclusion complex had increased antimicrobial 
activity compared to that of HT alone. The level of antibacterial activity of 
ternary complex had action equivalent to that of an HT/γCD inclusion 
complex. The antimicrobial action of HT can presumably be capitalized on by 
including HT in CD without a metal in certain applications. The current 
results should provide a basis for use of hinokitiol as a human and 





















Reaction of the C60 radical anion with alkyl halides 
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New J. Chem., 43, 6457‒6460 (2019) 
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The reaction of the C60 radical anion (C60−) with α-bromo-1,3-dicarbonyl 
compounds selectively afforded the methanofullerene derivatives. The 
reaction with benzyl halide and 1,2-bis(dihalomethyl)benzene afforded the 
corresponding 1,4-dibenzylated C60 derivative and cycloaddition product, 
respectively. The possible mechanisms for the formation of the fullerene 


























Synthesis of fullerene–fluorene dyads through the platinum- catalyzed 
reactions of [60]fullerene with 9-ethynyl- 9H-fluoren-9-yl carboxylates 
 
Michio Yamada, Mayu Takizawa, Yoko Nukatani, Mitsuaki Suzuki, Yutaka 
Maeda 
 
J. Org. Chem., 84, 9025−9033 (2019) 
DOI: 10.1039/C9NJ01043B 
 
The single-step regio- and stereoselective platinum-catalyzed reactions of 
[60]fullerene with a series of 9-ethynyl-9H-fluoren-9-yl carboxylates afforded 
fullerene–fluorene dyads in their [2 + 2] cycloaddition forms. The presented 
reactions represent the first examples of the use of easily accessible fluorenyl 
carboxylates as fluorenylideneallene precursors. In addition, the 
single-crystal X-ray structure of one of the dyads reveals a distorted 
cyclobutane ring. Furthermore, the dyad forms a layered structure with 























Three-body effects on the CO2 vibrational frequency in van der Waals 
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The vibrational frequency of CO2 in the CO2-containing van der Waals 
complex shifts from that of free CO2 molecule due to the intermolecular 
interactions in the complex. When the CO2-M moiety in the trimer has the 
same structure as the dimer, the relation Δνt = 2Δνd is expected between the 
shifts in CO2-M2 trimer, Δνt, and CO2-M dimer, Δνd, in the pairwise additive 
approximation. However, it is reported by Sperhac et al. (1996) that the Δνt 
/2Δνd value for CO2-Ar2 and CO2-Ar is 0.955, which is smaller than unity due 
to the three-body effect, although the CO2-Ar in CO2-Ar2 trimer has the same 
T-shaped structure as CO2-Ar dimer.  
In the present study, infrared spectra of CO2-M and CO2-M2 (M=Kr, Xe) 
are measured by use of pulsed jet-diode laser apparatus in the CO2 
anti-symmetric vibration range. The anti-symmetric vibrational frequencies 
of CO2 in CO2-M2 trimers are derived from the positions of strong Q-branch 
stacks in the spectra of CO2-M2. With the reported shifts in the dimers, the 
Δνt /2Δνd values are calculated to be 0.956 for CO2-Kr2 and 0.954 for CO2-Xe2, 
which is in good agreement with CO2-Ar2, indicating that the three-body 
effects in these CO2-rare gas complexes are the same. On the other hand, the 
Δνt /2Δνd value for CO2-(N2)2, is calculated to be 0.919 from the spectrum 
reported in Konno et al. (2011); the three-body effect in CO2-(N2)2 is larger 











PVA film containing CuI complex exhibiting mechanochromism 
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We describe the synthesis of a Cu(I)-iodide complex [Cu2I2(DIB)2(PPh3)2] 
(DIB = 1,4-diisocyanobenzene; PPh3 = triphenylphosphine), which exhibits 
pale blue (Φ = 13%, λmax = 474 nm) luminescence in the solid state under UV 
irradiation. Upon grinding, the luminescence of [Cu2I2(PPh3)2(DIB)2] 
changes to a weak olive (Φ = 4%) emission. Treatment of the ground 
[Cu2I2(PPh3)2(DIB)2] with an organic solvent (acetonitrile) and subsequent 
drying restore its original pale blue emission, which is indicative of 
reversible luminescent mechanochromism. [Cu2I2(PPh3)2(DIB)2] also exhibits 
thermochromism, i.e., the emission changes to a very intense green emission 
at 77 K (λmax = 500 nm). In addition, [Cu2I2(PPh3)2(DIB)2] has two 
(temperature-dependent and temperature-independent) emission regions. 
The former was predominantly derived from the excimer based on the 
dipole–dipole interaction (Keesom force), which is expected to be uorescent, 
whereas the latter, which is expected to be phosphorescent, corresponds to 
emission regardless of the Keesom energy. Moreover, time-dependent density 
functional theory (TD-DFT) calculations show that [Cu2I2(PPh3)2(DIB)2] 
could be assigned to luminescence induced by halide-to-ligand charge 
transfer (XLCT). Furthermore, we fabricated a polyvinyl alcohol (PVA) film 
containing [Cu2I2(PPh3)2(DIB)2] using a cast method and demonstrated 
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Luminescent d10 complexes are attracting attention for application in post 
organic light-emitting diodes (OLEDs) as they drastically suppress 
non-radiative deactivation, due to the absence of d-d transitions. In 
particular, Cu(I) complexes have received increased attention because they 
show strong emission and are based on copper, which is relatively 
inexpensive and abundant. Among them, the Cu(I)-halide complexes are well 
known for their structurally rich photophysical behavior and high 
luminescence efficiency. Some of these complexes exhibit luminescent color 
changes due to external stimuli. Here, a Cu(I)-bromide complex is 
investigated to develop a high-efficiency complex with luminescent 
mechanochromism for optical and physical applications. 
[Cu4Br4(PPh3)4], obtained by stirring copper(I) bromide (CuBr) and 
triphenylphosphine (PPh3), reacts with 1,4-diisocyanobenzene (DIB) to form 
[Cu2Br2(DIB)2(PPh2)2]n. The resulting complex showed bluish green (λmax = 
498 nm) and green (λmax = 515 nm) emission at 295 and at 77 K, respectively. 
TD-DFT calculations reveal that the emission corresponding to the 
high-energy (HE) and low-energy (LE) bands is due to halogen-to-ligand and 
(halogen+metal)-to-ligand charge transfers (XLCT and (X+M)LCT). Also, 
mechanical stimuli, such as grinding, causes color changes similar to 
temperature stimuli. The finely crushed complex returns to the initial bluish 
green emission after being dipped into acetonitrile and then evaporating the 
solvent, demonstrating reversible luminescent color. The behavior of the 
powder X-ray diffraction (PXRD) patterns suggests that the change in 
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Optothermal trapping has gained increasing popularity in manipulation 
such as selecting, guiding, and positioning submicron objects because of a 
few mW laser power much lower than that required for optical trapping. 
Optothermal trapping uses thermal-gradient-induced phoretic motions, but 
the underlying physics of driving force has not been fully understood. In this 
study, we performed optothermal trapping of 500 nm-diameter colloidal 
silica via a continuous laser illumination of a single gold nanoparticle from 
the bottom in a closed chamber. Under illumination, the tracer particles were 
attracted to the gold nanoparticle and trapped. Notably, the direction of 
migrating particles was always to hot gold nanoparticles regardless of the 
configuration of gold nanoparticles placed at two opposite sides of the 
chamber, on the bottom surface of an upper substrate (ceiling) or on the top 
surface of a lower substrate (floor). The previous interpretation based on 
thermal convective flow from the bottom to the top and circulating inside the 
chamber was only applicable to floor configuration and failed to explain our 
observation for the ceiling. Instead, temperature-induced Marangoni effect 
at the water/superheated water interface is likely to play a role. This study 
promoted a better understanding of the driving mechanism in optothermal 
trapping. Moreover, as an application of the single-particle platform, we 
showed the photothermal phase separation-induced microdroplet formation 
of thermoresponsive polymers and the coating of non-thermoresponsive 











Formulation of Raman scattering revisited 
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In Raman scattering, photons are scattered by electrons in a molecule. Its 
mechanism was elucidated early after the development of quantum 
mechanics. If the frequencies of incident and scattered photons are denoted, 
respectively, by ν0 and νs, the differential scattering cross section of a Raman 
band is proportional to ν0νs3. The differential scattering cross section of 
Rayleigh scattering is proportional to νs4, as is known as the ν4 rule. This 
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For all living organisms, many of heavy metals are indispensable for specific 
physiological functions. Among these metals, Zn is the one being 
indispensable for proteins with zinc finger motifs. In spite of this strong 
necessity, presence of the excess amount of Zn2+ in cytosol is quite toxic for 
the cell. For a cyanobacterium, Synechococcus elongatus sp. PCC 7942, two 
proteins, SmtA and SmtB, those are coded in smt locus and transcribed 
divergently, regulate the cytosolic Zn2+ concentration properly. SmtA is the 
class-II metallothionein (56 aa), and SmtB is the repressor of smtA 
transcription (122 aa). Following Zn2+ binding with SmtB, DNA binding 
affinity of SmtB to the operator/promoter sequence of smtA goes down, and 
the transcription of smtA is induced.    
To elucidate this molecular mechanism precisely, we prepared the series 
of point mutated or partially truncated SmtB, considering the chemical shift 
changes in heteronuclear multidimensional NMR spectra for 15N and 13C 
labelled SmtB following Zn2+ binding. For these mutated SmtB, we also 
analysed the inhibitory effect of Zn2+ binding, on the recognition of 
operator/promoter sequence of smtA, with EMSA technique. From these 
results, we have succeeded to elucidate the molecular mechanism in which 
the structural change of SmtB following Zn2+ binding induces the loss the 
DNA binding affinity of SmtB to the operator/promoter sequence of smtA. 
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One inhabits in subtropical islands and the other, Liocheles australasiae, 
mainly inhabits in the Yaeyama island. L. australasiae has the series of 
peptide like poison, those specifically acting for insects. Among these poisons, 
we have focused our attention on LaIT2, (59AA), which not only be 
insecticidal, but also has antibacterial activities. For smaller poison, LaIT1, 
solution structure was already solved with heteronuclear multidimensional 
NMR spectroscopy (Horita et al., 2011). LaIT1 only shows the insecticidal 
activity and has the homologous amino acid sequence with C-terminal region 
of LaIT2 (Fig. 1).    
In this study, we aim to find out the relationships between two 
biochemical characters of LaIT2 (insecticidal and antibacterial activities) 
and structural factors derived those. For this purpose, we at first tried to 
construct the overexpression system for biochemically active LaIT2.  The 
cDNA for LaIT2, optimized for the E. coli overexpression system was 
chemically synthesized, and introduced in the three overexpression vectors 
for E. coli, pET-21d, pET-32a, pColdTMProS2. Constructed plasmids were 
transferred to Rosetta-GamiTM B (DE3)/pLysS, or BL21(DE3)/pLysS. With 
these systems, isolated and purified LaIT2 was precipitated. In 
consideration of these results, we tried to solubilize the precipitated 
non-tagged proteins with 6M guanidine hydrochloride, and all cysteine 
residues were modified with TAPS-sulfonate. With these chemically modified 
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RbpD in Anabena variabilis is a member of the small RNA-binding proteins 
those contain a single RNA recognition motif (RRM). RNA-binding proteins 
are involved in proper control of gene expression, development and stress 
response, and is regarded as important factors in various organisms.   In A. 
variabilis, low temperature induces the expression of rbp genes with the 
exception of rbpD. On the structural point of view, for A. variabilis, Rbps 
other than RbpD consist of an N-terminal RRM and a C-terminal 
glycine-rich domain, and RbpD only contains one RRM domain. To elucidate 
the functional differences of RRMs between RbpD and other Rbp proteins, 
especially RbpA1, we tried to compare the solution structure of RbpD with 
that of RbpA1, by heteronuclear multidimensional NMR spectroscopy. For 
this purpose, we have cloned the genes encoding RbpD and RbpA1, and 
introduced into an E. coli overexpression vector, pET-21a. Constructed 
plasmids were transferred into Rosetta GamiTM B (DE3)/pLysS. Transferred 
E. coli was inoculated in M9 medium with the addition of 15N-NH4Cl and/or 
13C-Glucose at 37 °C. Overexpression of RbpD and RbpA1 were induced with 
the addition of 0.25 mM IPTG at OD600=0.5, and further inoculated 3hours. 
Overexpressed proteins were purified with anion exchange and size 
exclusion chromatography. Purified proteins were concentrated to 0.25 mM. 
With these protein samples, we have measured the heteronuclear 
multidimensional NMR spectra with 700MHz FT-NMR (Varian; Josai Univ.), 
and 800MHz (Bruker; Osaka Univ). We have sequentially assigned the 
signals observed in these spectra and analyzed the secondary structures for 










環境 DNA を用いたアベサンショウウオ（Hynobius abei）の分布とその生息域
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Environmental DNA (eDNA) requires less time and effort compared to 
traditional surveys to detect species. Many habitat surveys, there, can be 
applicable using eDNA. Here we developed new PCR primer pairs for eDNA 
method to monitor Japanese endangered salamander, Hynobius abei. Also, 
invasion of American crayfish that preys on salamander is confirmed at 
several sites where H. abei habitats. Therefore, we designed PCR primer sets 
to detect American crayfish invasion to H. abei habitats. This eDNA method 
was carried out using water samples collected from eight habitats of H. abei. 
The eDNA method detected five habitats of H. abei in the western area of 
Echizen Fukui. In addition, the eDNA method revealed crayfish invasion in 
8 H. abei habitats of 23 habitats we surveyed. We conclude that the eDNA 
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The roughskin sculpin, Trachidermus fasciatus (Scorpaeniformes: Cottidae), 
is distributed in Japanese, Chinese, and Korean coastlines and the rivers 
flowing into these water bodies. The roughskin sculpin has a catadromous 
life history:spawning occurs around the shallow mudflats of the bay, and the 
larvae ascend upstream of the major rivers. Here we investigated the genetic 
diversity of the roughskin sculpin using nucleotide sequence data from the 
mitochondrial control region (715 bp) of 86 individuals collected from 12 
rivers in the Ariake Bay. In total, 10 haplotypes were observed from 13 
permutation sites. The most dominant haplotype was shared by 11 rivers. 
However, the haplotype network did not show a star-like shape. The 
haplotype and nucleotide diversities were 0.838 and 0.00589, respectively. 
The estimate of pairwise F ST did not show a significant difference in nine 
out of the 10 populations. The estimated divergence time for the Japanese 
and Chinese populations was much greater than that expected for the 




















Male parental assistance in embryo hatching of barred-chin blenny 
Rhabdoblennius nitidus 
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Most teleostean embryos develop and hatch without parental assistance, 
though some receive parental care. We focused on a paternal brood-care 
species, the barred-chin blenny (Rhabdoblennius nitidus [Günther 1861]). As 
hatching approached, fanning behavior by the male parent drastically 
increased and then embryos hatch. In the absence of the male parent, most 
embryos failed to hatch. However, the hatching rate was greatly assisted by 
introducing an artificial water current, suggesting that paternal assistance 
other than for aeration is required for successful embryo hatching. Next, we 
analyzed genes for the hatching enzyme and egg-envelope protein, which 
were successfully cloned from barred-chin blenny, and found the expression 
patterns differed from those of other euteleosts. Generally, high choriolytic 
enzyme swells the intact egg envelope, and then low choriolytic enzyme 
solubilizes the swollen envelope. The expression levels of both enzymes, but 
especially the latter, were much lower in barred-chin blenny than is known 
in most other oviparous species. In addition, the main component of the egg 
envelope was changed into choriogenin H minor and choriogenin L (ChgL) in 
barred-chin blenny, whereas choriogenin H and ChgL for other euteleosts. 
These in barred-chin blenny would result in ineffective egg envelope 
digestion, since the post-hatching egg envelopes were observed to be swollen 
but not solubilized. Male parental assistance by fanning until hatching may 
compensate for this insufficiency. Our study illustrates an example of the 
evolution of parent–embryo interaction built on a novel relationship: 
degradation of the hatching enzyme/egg-envelope digestion system, 









Mother-to-embryo vitellogenin transport in a viviparous teleost 
Xenotoca eiseni 
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Vitellogenin (Vtg), a yolk nutrient protein that is synthesized in the livers of 
female animals, and subsequently carried into the ovary, contributes to 
vitellogenesis in oviparous animals. Thus, Vtg levels are elevated during 
oogenesis. In contrast, Vtg proteins have been genetically lost in viviparous 
mammals, thus the yolk protein is not involved in their oogenesis and 
embryonic development. In this study, we identified Vtg protein in the livers 
of females during the gestation of the viviparous teleost, Xenotoca eiseni. 
Although vitellogenesis is arrested during gestation, biochemical assays 
revealed that Vtg protein was present in ovarian tissues and lumen fluid. 
The Vtg protein was also detected in the trophotaeniae of the intraovarian 
embryo. Immunoelectron microscopy revealed that Vtg protein is absorbed 
into intracellular vesicles in the epithelial cells of the trophotaeniae. 
Furthermore, extraneous Vtg protein injected into the abdominal cavity of a 
pregnant female was subsequently detected in the trophotaeniae of the 
intraovarian embryo. Our data suggest that the yolk protein is one of the 
matrotrophic factors supplied fromthe mother to the intraovarian embryo 
during gestation in X. eiseni. 
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